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(54) [56MO*»] ^PPi' hv'-«'75y8l:t+->i^— tfJtt^-?-<0«ig:&j* 



(57) [|F*«3] 

ig$r^r-f S^IM; "JAJS ( Fusarium ) (DM^y fVi^ 

/V >j 'yyRxf/xyty/v^ h v'/un" - z - y v^i^^w 

i$H!sTi#«1-S r i: i •? 4S$4x5 F A OD^fcO?71^ 



1 

Ig^W-f -S^i^y C7i^ffi (Fusarium) <7)Blr 7/1/^ h -> 

y v^:^^^^JifiT-iS^-r 5 »c J; •? 4S 7^1. 

9 V'yi\^y'^3v\z.n-th^'^hmmt^i~^%\^^t^m 

'^t-th^im.\%iM.<r>y)\'^ \^'yi^T%jm:^^'y^ 10 
y v=>^aJ/XliN° -Z-y v^VSr^Sif 1 00 

~ 1 5 o"c^cfc^^T3~6 o^>Frg;t- hi- i^-T'^ag-r 

S^tfcitj^btL?)^ 7>'P^ V'y)\'')'yymy-/y.\i. 
7jui/h'y^^N' -Z-yi?>Sr-^^1-^'bo-C*>5lf 

'yT^a^tVh. • f. sp. y =-(IFO NO. 5880) ( Fusarium oxvsdo 
rum f. SD. lini) . 7-y-y ^?i>. • ii-^''y7^if^)\>K • f.sp. 20 

^ (IPO NO. 4468) (Fusarium oxysporum f. sp. beta 
tas)> 7-y-y • ^:^v';^#>'WA • f.sp. ='<f>A(IF 
0 NO. 4471) (Fusarium oxysporum f. sp. niveum) ^ 7"^" y 
A • 3}-:5f • f . sp. ^' y =. A (IFO NO. 6 

384) (Fusarium oxysporum f . sp. cucumerinum ) ^ y-^D 
^> A • 3^^^v';^^K/^A • f.sp. / D >>/-:h3i(IF0 NO. 770 
6) (Fusarium oxysporum f. sp. melongenae) . 71^yi^i» 
• ;*-:^rv'y^7K/l'A • f. sp. T t'dPO NO. 9964) ( Fusarium 
oxysporum f. so. apii )> y'^D'^J^ * y'^Tii/lyM. • 

f . sp. t*^ (IFO NO. 9971) (Fusarium oxysporum f. sp. Qin 30 

1) S0'7-y-y • :^'3r'y::^:^jUM, « f.sp. y'y^^):^^ 
(IFO NO. 31180) (Fusarium oxysporum f. sp. fragariae) 

t^hfii>m^hm^^k\-^h(DX'hi>m^-^i^WL<r>y 

fibril ~4(7)V^-f*X*»[C|Slfe<^7>'l'^' hv'v'l'T^y®? 

2) ^^pHH4. 0~1 3. 0, SiipHfSS. 

!? ; 

3) ^jtiaffttao-scc, sjgiasiis o~3 st: 

4) ;^-^N°-r-;'^';^20 0 pg^ffll^y5:y/i'5ii&t' 
iDS tfcti-S-, ^^-^-fttti^-J 106.000 (106kD 
a) Tfcio 

'mi^^ti>^t\zi:ox^nmm\^yf^^ vy/x^rx so 



i|tPBJP8-l 5 4 6 7 2 

2 

[it*jS7i 7 f- y Anient. 7/1'^' h->/i'7i 
^^^mz^m\^. mmm^byj\-ir h^y^ur^/m:^ 
[if*ii8i 7-vKy^k'&!^^^^*i-?)t^)|^t. It* 

ir^'yy-^^-^mir^T^ V \c^m(oi^mumx\t 

[000 1 ] 

y !>AJi (Fusarium) <D^^^(Oy fl'i^ hv^/VT^ 7^ 
[0 0 0 2] 

i|E^-r^)^i:f-i9^^$ixS„ T-^Ky^L-a-i^O^fife 

X'hi>yj\-^ h'yji-T X i^mmm^±^LX^^^c 
a. km'i'o^'fri^uif^Aimt^titcyji'i' V'y)\'r 

\\L^^tz.m^m-ty)\'^Y^x'ytn\t\\.^. ^tih(o 



(3) 

3 

[0 0 0 31 ff*, T-^Ky^k-S-i^O^mffiirUTtt, 
ii5jif^#:^'D-r h^7 7^-SrflJffl-r?);^j£ [Chromato 
gr.Sci. 10:659(1979)] . * ^'^Sr^S-a- $ H#:S:0 10 
*fc*7-i^Srffll'^'5 [CI in. Chem. 28 : 2088-2094 (198 

2) ] , [CI in. Chem. 26: 1598-1602 (1980)]. 0t 
ll-eiL«!:SJ^;?^flJffl-t-5:^fe [J JCLA 18: 620(199 

3) ,1iS-K^ 16: 33-37(1993)], y^l'i' h-f%y(Dm 

[Clin.Chim.Acta 127: 87-95 (1982)], 

m.Acta 112: 197-204 imi)]fj:ifi^^hnX\^^^iK 

[0 0 0 4] is^, it3S©wi-54#tt mm. BL}t>. m 20 
^s,mi^^iEm\C'^mti:Ltiiix^^:LtA^h. mm 

5^^tff)5fe*5t|3g$^^T^^5 («fij^«. #^¥5 - 3 3 9 
9 7^<2i|8. #^¥6-6 5 3 0 O^-iifg. ^F^¥2- 
1 9 5 9 0 0 #^fB. #rji¥ 3- 1 5 5 7 8 0 -^^^^ 
#gB¥4-4 8 7 4^^^. i|tFjl¥5- 1 9 2 1 9 3-^ 30 
#F^¥ 6-4 6 846 ^^«) o $ btC, 

(#rji¥ 2- 1 9 5 8 9 9 ^^$8. ^f^W- 2-1959 
0 0^{^m. #W¥5-1 9 2 19 S^r^'J^m. #BS¥6 
- 4 6 8 4 6 ^''Am) o 

[0 0 0 5] T-v Ky^k-a-t/<7)^^l:ii5cSf^fcJ;55^^. 

r' -CO-CH2 -NH-r' + O2 + H20-> 
r'-CO-CHO + r'-NH, + HjOj 
(^"f>. R'li7/WK-^®S. r'HT^/K, ^i'/'' 40 

y '^M, ( Corvnebacterium) JS (4#<ii5p5 - 3 3 9 9 7 
4t<2i^6 - 6 5 3 0 0-^<2i^). T;^-<yW^yW 
;^Jl ( Aspergillus) (<|#M¥ 3-155780 f-^ 

«)c 

2. ^^U^- h ->/wr i^'T^^y*— if : *:^v?^^JS (Ca 
ndida ) (#B^5F 6-4 6 84 6 ■^^«) . 50 



#B^3p8-l 5 4 6 7 2 

4 

3. 7;^^? h->;UTx ygj?5>»?^^ : -J-v'U e^AJi 
( Penici Ilium) (#FJ5p4 - 4 8 7 4 ^<2:^a), 

m (#B^¥5 - 19 2 19 Z^<Lkm 

5. T/'Wdr/l-y v^:^— ^ : J . Biol. Chem. 239#, ^ 379 

0-3796H (1964^) 

[0 0 0 6] 

mzi^f^^^-^a^u-^y^x^^^i^^ [J. Biol, ch 

em. 261:13542-13545(1986)] „ H'fb'^^^'o fi'tt 

[J. Biol. Chem. 254:3892-3898(1979)] , ^^if 

5„ t*oT)6l;^il^Ojg:li:/i5*l^k^'V/'«^' (Dilute 

^t^yy<'^xm<Dm7ii^mmcMt^i^mic^\'^xit 

BJfc*^(C$nTWiV\ ftfi;^. #rj§5p5-l 92193 

-yjuT 5: ^-x y If fl. 'Jyjv-if h -WV' y v?:/(ci^ 

mm'^-t^^t tx'tti:\>\ $ f>(c7/i'^/i'y v'^- 

8 7 4#Eic«73x:-->y r^AJSSjfeoil^tt^;!'^' hi^ 

y ^ 1 5 #Stt/55iiiv ^Sf^O ;45#/cJt-C V ^fcc 
[0 0 0 7] -^e<3(c, ^^^ffl^^-5^^^S/!)5jE^il*>o 

fiij^Kr4©4^{fli. a'!r(D^i*=^#it 



(4) 

5 

I 0 0 0 81 

i: LTiiE«Jf3^^Siayb^m. 7-b-y^7AJi (Fusariu 

fig1--5(-Mofc„ BP*>. **?^l±, ^-tJ-ye^AJS (Fusa 10 
rium) (73B^, 7;l'i' h v/U U v?:^J5.U:/'Xlix . 

(00 0 9] ^mmoy/i'i' h 'y>^T % y ^is-^-y^— 

fi. h->/UN° -Z-y v':/-&^^ifi{i. ^-'Ua 

y vJ>&tJ/XHN° -z-y 0 0 

~ 1 5 0'C(C*iV^T3~6 O^F^. is—V^\. — T'^S 

{i. yfVi/V-yjvi^' -z-yv'v (ti,T. FZLi:0& 

/wy >'vst;«7>'i'^ V'y>w<^} y<r)m^\z.m^ifih^ 

loo 1 01 *^BJ(^^^l±. 7;i'i^ h->/PT5y^:^- 

f;£SBBSr*-r'5 7-y-y r>Am©®S:7^Wi!' h 30 

i^/w y i:^yRxf/xit7ji'if h i^jvN' - z - y v'i^-^ 

(DXo^lMtLX. 71^y • ;i-^->;^/Kyl'i>. • f.s 
p. y — (IFO NO. 5880) (Fusarium oxvsporuiii f. sp. lin 

NO. 4468) ( Fusarium oxysporum f . sp. batatas ) ^ 7 y 

• ;t:3rv-;^jKyl'A -f. sp. =^^<yj^{lFO NO. 4471) (F 
usarium oxysDorum f . sp. niveum) . 7"f" y ^ A • 
;^ 'f.sp.i'if/])=-^M, (IFO NO. 6384) ( Fusariu 

m oxvsporum f. sp. cucunierinuni) ^ 71^ y ^> • ;^^v' 40 
^ ^K/Vi^ • f . sp. / o VV-t^ (IFO NO. 7706) (Fusarium 
oxysporum f. sp. melongenae) x 7■t^y ^ h. • :^^i^7>:^ 
J>A • f. sp. 7 b*(IFO NO. 9964) (Fusarium oxysporum f. 
sp. apii), 7f-y • • f. sp. f=:(IF 

0 NO. 9971) ( Fusarium oxysporum f. so. oini ) RXfy"^ ]) 
lyM. ■ :t^'y7.:^jUM. ■ f. sp. 7 7;<f y^(IFO NO. 31 18 
0) (Fusarium oxysporum f. sp. fragariae) ^ if ©SSr^ 

(00 1 1 J :^^m<DF AODrntt. -^c, TE<^a 
^b^6<)1tt4Srff1--5. 50 



#^^¥8-1 5 4 6 7 2 

6 

2) S3£pHtt4. 0-13.0. SjipHli8. 5T-fc 

"9 ; 

3) $^ta^tt2 0~5 or. gii?ailfl3 0~3 
T'fcO ; 

4) :;^—y<—7'yi^7,2 00pgi^\,^1t^JU^^mX' 
Wl^Ltzm-B^. ^^Mitf^^ 106,000 (106kD 

a) Xh^o 

(0 0 121 :$i^m<DF AOD<D^m\cm^i>yf^i^ h 
-yjU y i>l^RXJ^/X\t F Z L ft. ifjl^=i-y^ 0 . 0 1 ~ 

5 oa*%t y v'^so^/xhn' -z-yv?:^o.o 
i^2omt%t^mW'Px\ 1 0 o~i 5 ot:^c*3v^ 
T3~6 o^fnl^- u-7'*aai--5;^i5fe-ciiit$ti 

5. :ftfli:6*)ICfl, 0 0 Om 1 (D^fK4'fC^'-'l'3- 

;^2 0 0 g. N° -Z-y v^>i OgSr^fl?^-^:. iiS 
12 0^;. 2 o^^FpI^- hiJ' ^-7*^a-r5^i:lcJ;o 

TSiit1-5rti^-et5. t/c. ;$:|6BJ©FAOD©4 
ilJcfflv^5 7/v^ h'y;\^}) i^>RXf/XitF Z L-^mm 

m (UT. FZL^i&tm-r?)) »i. ±i2©;^&-c#^ 

nfc:7>'U^' hi/-/uy v^>'.RO:/X»iFZ LSrjit<^i§lft 
{c^J!jD-f5K fi3Jx.«. ^'/V3-;=^0. 0 l~5 01:4 

%. y v':^^^uf/xfiN° -z-yv?>o.oi~2o 

MM%. KjHP04 0. 1M%, NaH^PO. 0.1 
MM%. MgSO* • 7HjO 0.0 5a*%. Ca C 1 

s • 2Hjo 0. 0 iaft%sufS^©3i#;:^o. 2mm% 

^t^i-itm-^!^ (0*L<JipH5. 6-6. 0) ^1 

0 o~ 1 5 ot:tc4oi/^T3~6 0:»-rrg:^- h^' u— 
[0 0 131 >t:^8^<C»FAOD©4S»CfflV^5i&flfitt, 

mmm. mmm. mmi^. 't(Di&<D^mm^^^i-6m 
n<D'^^h^\'^it^B<omMxh'^x x< . mmmth 

xn. ifivzi-T.^ ir])±Dy 

iti-['V'yj^. *y^7A. ;*/U->^7i., -7:yijy, -r^ 
^^ y i^>^i:t;/Xtt F Z L ^^^1-^±gifi!T-^# tfc t 

fa»;^ffiT'#t>nfcF z L ^m-cogmnii: B.nm 

i:tT^'>'i'3-;^$:ffiv^'5FZLJ§flfi (1.0%^>'W3 
0.5%FZL. 1.0%K:HPO,. 0.1%N 
a H, PO, , 0.0 5%Mg SO, • THjO, 0.01% 
C a C 1 ! • 2 H2 OSO^O . 0 1 % t'^ ? yM^<^) 

0 Oml'^'{Ci//U3-;;^ 2 0 g (2%). FZL lOg 
(1%) . K2HP0< 1 . 0 g (0. 1 %) . Na H: P 
O, 1 . 0 g (0. 1%) . Mg SO, • 7H, 0 0. 5 g 



7 

(0. 0 5%) , Ca C I: • 2H!0 0. 1 g (0.0 1 
%) RXfmn^^:^2. 0 g (0.2%) ^^^i-i>im 

(pH 5. 6-6.0) t*fc5)o FZLlglfifi, lilSOit 
li»cFZLSrj^*D-r5!i\ ifju=i-:^tli° -Z-])i^ 

100 14] ii^, 2 5~3 7"C, $fSL<H 

2 Sr-ftrJ^tt-S. m^<DpHit4. 0~8. OiOiSHT- 
j(?*t<li5. 5-6. 0T-fc-5o t;i^L^i;65b> 

■ 3j-:^r'>;^jK>'i'A • f. sp. i; =Srr©^#T^ 2 0~ 

lOORtrnl !lt^^L<it8 0^miimt^}l. FAOD 

>45i#«isifiti^«$ns (lai) „ zoxvicLxmh 
u mmm&i:n^z ta^-c^ i>o ^^si^wfaod© 

J: -set®. 'l';i->3^^i5'D^ ^^7 7^-, i^;Jc^o-7 
h^^^^^-— ^yyu^jgx T7>c=x-f — ^ n-r 

IMh D y^-^M (pH8.5) fcSiSL. Dino-Miinc 
n - ^ i^7X n -7 h ^ 7 7 --Ci&ai- 5 r J; «? iff 

t^^ir^h<Dfr^o z<Dioi:iLxmhMcFAO 

Bit. T-ryi)it^^<omm. mzmMim(o^m(Ditit 
yy<i' <Dmm^^^ir^^mx\ mmm^^^-t 



(5) !|$r^5F8-l 5 4 6 7 2 

8 

5„ r^^feoH(7)0t*^5^S•r?)FAOD^l^>•f^^'b* 

a^/VJ^'f. sp. y=i5tE<^FAODSrFAOD-Li: 
[0 0 16] ikT\Zif.^^<D¥ A.OU<Dm'A^Um\cWL 

1 . -jKetj/jJMitiiftt 

*^BJ<7)FAODtt7;Pi^ hv-^H; v^ySt^/3^«FZ 

v'vSO^/XfiFZL^g^ai.t yyi'3-;^Srj^^ 

20 j!ii:1-5 7-'l'^ v=VSt//XttF Z L^ift-e, 

7-!^!J e^AJRc^^/Wi? h-Wl'7^ y^:t^v'^— 
«^i$«1-5rt^CJ;l?^jS$^^5o FAODH. ^'/l- 
y v?:/SU5/XttN° -z- y v?^^Sr*^i:^-- 
^ ^' LT^I G L^i^^b^Jife-C^^^ixS 

[0017] 2 . 
30 ;^^?qOF AODfl, ^: 

r' -CO-CHj-NH-r' + Oi + HjO -» 

r'-CO-CHO + r'-NH2 + HjOj 

(^4-. r'{±7/vK-^^S. R'ji7^y@?. ^^^/-^ 
i5'KXJ±-<yf-K^5^m-r) TvT^$tu5S^£:i-*ift5 

H, - (CHj) .-Xtt- [CH (OH) ] .-CH2O 
H (^q^. nflO-6©^^) T*fot). r'/65-CHR' 
- [CONHR'] .COOH (Sl'f', R'tto-75y 

mmm^m. intti-4 8o<7)Siasr^i-) -c^^^ns 

40 7-7Ky{t-a'ife;55SS,»rLTif*UV\ ^Xh. ffi 

yxv. /-Kyyi^^-. /<y>, 7y.y<y^yti}ft^(^m 
^^fihTxymom^n^xh'o. Sfcniss-e. 

[0 0 18] *38?^<OFAOD©#SK{::^5SttSr 

tAT<^^ 1 »C/T^t„ 

^1 «SJ$nfcFAOD-L<DS®!}$Mtt 



(6) !|tBB¥8-l 5 4 6 7 2 

9 10 





sm mm 


{%) 


N'- 


hi/^U N'-Z-yi'v 1.67 mM 


100 




V ii-t; V iyJV/< <) > 1.67 


30.1 




N'~jif-ju-L->J'J> 1.67 


N. D.*i 


N*- 


7 /U^ h •>A"H 'J - L - 'J y > 0.02% 


0.24 




.■J5 y - L - 'J y > 0.02 


N. D. 




FBSA*' 0.17 


N. D. 




FHSA" 0.17 


N. D. 




h Uy^"/ FB S A 0.17 


0.62 




h'jyf-'^^'FHSA 0.17 


N, D. 



* 1 :itm$ti-f 



v/*"^;/ u V. rail' "W3%ia:^'H J a^/'-x cnwjjH i 
IPO No 



0«SrTIE*2tc:0iJ*1--5. 
biflM t^c F A O D(DSK#^tt 



F. oxysporum f. sp. 



L/V 



> ) 



4468 


batatas 


3.76 


0.228 


16.5 


4471 


niveum 


3.37 


0.340 


9.9 


5880 


lint 


48.6 


13.5 


3.6 


6384 


cucumerfnum 


2.26 


0.234 


9.7 


7706 


melongenae 


4.86 


0.276 


17.6 


9964 


apii 


2.65 


0.169 


15.7 


9971 


pint 


1.92 


0.138 


13.9 


31180 


fragarlae 


25.2 


2.27 


11.1 



1) : h-^yv-N* -z-y v^xc^f-f-^ett) / 

tool 9] m2\Z^^nX\>^^XoiC. *^BJ<^FA 

to 0 2 0] 3. pHRWE.m^W 
mmpH\X ii^»F AODSttSU^jfe (^i&(D4. tl 40 

Si^^js (0. iMDym^ y ^j^^mwi^ (kpb) , 

hy^-lfiiSg«®&t/^'y->:^ (Gly) -NaOHig 

IS<^€-a^«fKICF AODSri^iPL, 3 0'CTMO^f^ 
-rvdE-a-^-hLfc^. (3 Ot:. pH8. 

0) -CSttSrS!l3tt-5^lcJ;«jpH»c:J;S?c)ei4^<*?* 

Mii)fiS^Sr1^l^t5yt«)lc. S^S;«aSSr2 0~6 0*0* 50 



fcFAODSr2 0~6 CCW^^a^T* 1 0 :5>Ffl'f' ^^3. 

iffl^^L/Co ±IS*j5feT-ill3tLfcig*. *|6§B<DFAOD 
<0M)ipHI4. 7.5~9.0. J:t)if*L<l48. 5T* 
$3<0 (0 2) . ^S/ipHi^li. 4. 0~ 1 3. OT-feo 
fc. Sfc, F AOD^^Sl$;tt2 0~5 or. ^iL< 

f425~4o'c. xloti^'tL<^t3 s'cx^mxKmn 
Ltz (1213) . ^^/jJtaff®«tt2 o~5 orr-ifoo 

to 0 2 1 1 4. t)m<Dmm 

(1) ^^t-SiaK^tTkmSrltfejSfefci^aDg-rS:^ 

ft. 

A.jiSfe 

lOOmM FZL^«£tti)P,*»i:«)^P>nfcFZLSr 
^@*T-^^i-?)r tlCioT^Sitfc, 4 5mlVI 4- 
7^ /T^f-fy 6 03.r:-y h/m 1 /<-^:3E^v'y 
fe'^jS, &U^6 OmM 7:ji/-JUmBiiX'etl\ 0 



11 



(7) 



0 u \ t. 0. IM h\} ^-mm&WM (pH8. 0) 

1 m u Rifmmmm sou \ l. ^asr^^TK 

T-3. Om I ir-rs. 3 Ot:t?25>r8lW ^^^a-i- h L 
tz'ik. 1 0 OmM FZ L^fKS 0 ii 1 Sr^OL. 5 0 

y y^m<D'A^vR^gh^ (5. i 6 x i o'm " cm"' ) 

[0 0 2 2] B.M-JSffi 

±EAjfei:l?iafcteaL, Sg^P^. SO^^PbISO'C 10 
T-'f i^#3.'<- h L/c^© 5 0 5 n mJCJSItSK^tSSr 

(2) S^^S*£;fcJ:S®fm®ilXS:ay3t1-5*i£ * 



i|#^¥8- 1 5 4 6 7 2 
12 

* 0. 1 M V ]) (pH8. 0) Im 1 tmMM 

F Z L 1 0 0 ,i 1 i&^iDL. ^^PiiUX^Ei^f+T-ait 
[0 0 2 3] 5. S^^OPm Stt^k-Rtf^^^k 

( 1 ) ^mmm 

o.iM h D :^-m.mm.mm (phs.o) jc, 

-f *>'i^)lSl©glniMi:/j:5J: 5lil^Pt. 3 O'er- 5 
E<^^ 3 Kmto 

»3 ^Ji'l':i->(^FAOD-L?Stt'-©^^ 
1*3] 











(1 mM) 


(%) 


(1 mM) 


(%) 




100 


FeS04 


93 


LiCI 


99 


C0SO4 


110 


KCI 


104 


CuClz 


35 


NaCI 


109 


ZnS04 


11 


RbCI 


109 


AgNOa 


0 


CsCI 


108 


BaClz 


116 


MgCl2 


103 


HgCb 


0 


CaCI^ 


98 


FeCl3 


77 


MnCl2 


143 







m^^y. mi^-i :tyim^i^X'h'0 . m^:tyR 30 ^jKCpHS. 5)Jr2mMv'^;r;^U'^ h-.'l' (DTT) 

[00 24] {2) ^mm.mm'v.<Dm^ >[^^m-^ir^^t\z^^'n^fz. 









IfcrSfe 


(1 mM) 


(%) 


(1 mM) 


(%) 


None 


100 




96 


PCMB*' 


0 




49 


DTNB*' 


0 


t K5 y> 


10 


3- VWfM 


90 




17 


NaNs 


102 




N. D.*' 


a. a" - •:^t*'J V>jV 


103 




104 


0 - y 3.±>pt.ci') > 


114 




73 



*1 : PCMB, >'<7i'OD$Jg.#^||-*« 
*2:DTNB, 5. S' -'y'i-^XfT. {2-:^V'o'^ 

* 3 r^^mX-tT 
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m-i'Ji-^^^'< \'~J^2mM^mULtz5 OmM 
P^-&^mm (pH8. 5) X'hi>o 
10 0 2 5] 6 . 

SDS-PAGE (Kr->/H!fL^:^^ y • /KUT^' 
1 0%'!;'/W^fflV^T. 4 0mA-C, S^Pe^j^ML. V 

h<^^^T-l:tt. ^^51,000 (SlkDa) T?*)ofc 



i|#B§Jp8-l 5 4 6 7 2 
14 

(El4)o 7>-/^-T .y:^;^ 2 0 0 p gicisyyw^ii 
106.000 (l06kDa) <t* 

(0 0 2 6) 7 . 

y'^:^i^MM.%%wmm\zx^xm%^^tz^^^. fao 

Dttp 1=6. ST-feofCo 

[0 0 2 7] 8. m.^(ommt<oim 

(*5] 



15 



(9) 
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1) : Jl^y ^'^t. (T.Horiuchi et al.) Agric. Biol. Che 40 
m. , 53(1), 103-110 (1989) 

2) : n->D <!7=^^ (T.Horiuchi et al.) Agric. Biol. Che 
ID., 55(2), 333-338 (1991) 

3) : h->;WN° -Z - ]} 'yy\:Ln-r^itm^ 

4) : n' -D-7>'V'^' h v-zV-N' -t^/U^jV})':^yiZ^ 

( 1 ) 5^^g(0ffiS : *^P>^<0 F A O D {iftfeCO 2 8(0^^ 50 



(3) SS#Mtt : *^?^(^F AODIi. ^^U^hv^/l' 



(10) 

17 

(5) MiipH. St/SH^mt-i^Pl^ : 

(0 0 2 81 gEai©ri:<. *^BJO^^F AODIl. 

A O D(7>^^S'l4liTIE©Sl^?t-S-^i'^T?9J^$ix^„ 
r' -CO-CH2 -NH-r' + Oj + H2O 
^R'-CO-CHO + r'-NHj + H2O2 

[0 0 2 9] :^^m(DF AOD^T-^ K!i<b-^ife^#^ 

tafftt, ±E<7)^#S:Slfc-f|SS. BP*,. pH4.0~ 
1 3. 0. ^F*L<J48. 5. aSl42 0~5 Ot:. 

L<tt3 5Tc-T?fc5o mmmtLXitb]} ^-mmm^ 

fflV^So FAOD(^^ffll:tt. iSI^.^>«f&(-i3V^-Cttia 
0. 1 ^=2/ H/nil£i±. iff*L<ttl~l 0 03. 

[0030] :^^m<r)^VfW:X\t. T5i<D\,-^imt^(D7 30 

(1) mmititim^±m\c&-i<:)jm 

L. FAODl:J4l3.;i5, h/m 1 t Lii^(C^il?tyt 
4 -7? /TV^'fy 3 -^^/-W- 2-^0-/^7 

N- (2-t KP=^->-3-^<'W-}x7'a tVP) -m-h 
N, N-v';<^;l'7:iy N, N-v^^if^-'l' 
T::^y:^, 2, 4 -v^^ n D 7x /— yU, U-:i^=J-/V- 
N- (2-t KD=^rv-3-;^;l'*;7°a tVl') -3,5 
-v?;^ h=3E-C^7=y V, n-^=f-A — N- {^-7^>Vt> 50 



i|tB3¥8-l 5 4 6 7 2 
18 

yntW) -3. 5--:^;^^>'V7=y n-3L=^f\^- 
N- (2-t KD^->-3-;^-'V'*'7'n tVW) -3,5 

K^T*fe!9. o-'y7=^'>'Jy. o - h y v^V. 3,3 
-v=7 5 /-ii^i^v'V, 3. 3, 5, 5-x h7;^^-'i"< 
ly'J'yy, N- (*;V'#:Jf-v'7'^-'V'7 5 y'*-'i'5j?=>'V') 
-4.4-t';^ (v'^f-/V'7 5; y) t'7 3:=>'V'7 5 i^. 
10- (;i!7;U/-K=3E-i/7<f^-'V'7 5: /*>'VjH=.>'U) -3,7 
-l^y^ (v/^yW7 5y) 7:r/^7v?>^*5^lf 

(2) mmrmm\cm^<:^m 

-^^(omicmLx^^Ltzmm&imtitmi-^ - 1 
±U4(Dtimmm\cmcxno, mtffli/^-sFAOD 

[00 3 1 ] :^^m:^fm^iP^nmm^'t(o^i^^\,^xn 

O^thXt^AK M^tti:^mt^'y^<i>\ci'^X 

tt, h hi)>'c^mi^f^'^Ltz y v;i^st;f/xf4/< y >m 
&^mm^'^xt^hno^tim^L\,\ ^(^ip^jti 

mm (7°Dx7— fe') ^fflv>5r <t;45-ct2). ^:/KS 
®:/nx7— ^iCtt, flaj^lf h y T'v':^. a-=Sr^hy 

^xT^vvB. •^T'i^v. -y— *y->:/. •7°dx7— tf 
XIV. y v?;U3i>'K'<7'f'y— 1^. >^nuif-, 

\%7^~. /^-f=f-¥-t. tDVif-^'y^-ff-^—'^^li^^^ 

mmv^n<D-)5'^hm5\xh'o . flajxitfTiEU 

[0 0 3 2] ±|EOri:<. :*:*l^(^FAODtt. 
9y^<9\z.-^%^^yt\'9 Y'y)\'^)'y>\n%\^W^i(^^ 
^•k-^f^^<DXh^^t-h^h. ^^^^^(DmY.^ 'y 

fcS. Sfc. hv-zw^y vlct>#SttSrW-r2.^ 

*^BJ;^)£tcfflv^SF AO 
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[0 0 3 3] mm(Dm'^<t\t^mmm^mxst^<Dif^ 

ft (2 8 OnmroPii^t;!, ^7 2/ K7;i— Kft. Lowry 
ft, t'aU-yhft, T^wy^ -v^^^Pt' 

[0 0 3 4] ^^BJli^fc, *^?^©FAOD^-^^-r 
tt, *%e^©FAODt/ff4L<ttpH7. 5~8. 5, 

ai^ 1 ~ 1 0 0 ^= •> h/mi. h y 

(pHS.O) 755^ftLl/\ ig^-fbTkmcD^t^SJcS-zS 
3feiE© r (1) iigs^t:*^l6^filcS-:5<:^ftj fcEit 

<t/!)5T'#^„ *ll8^(^T-7 Ky^b-a-<fe)<^:5> 

[0 0 3 5] 

WHiMW 7-9-1) • ;*-Jpv-;^d^;UA • f.sp. • 
(^JS«i:FAOD-L<^?IS!i 

1 ) 50 



mWf-^ - 1 5 4 6 7 2 
20 

• ;^dr->;^7}^>'l'A • f . sp. • (IFO NO. 58 
80 ; Fusarium oxysporum f . sp. lini ) <Sr F Z L 0.5 

%. ^i^zi-T. 1 . 0%, y v^^zLij y !?Ao. 1 %, 
y vK— h y A 0.1%, mmrr^^'y^j^^ o. o 

5%, Wcl3)\^^y^h. 0.0 1%, ^-;^h:ndr;^ 0. 
2%iSr^^rtfcitll6 (pH6. 0) 1 0 LfCfilEt, -/-ir 

0 0 r pmO*f+f2 8"C, 8 G^BBm^fiS* L^to « 

2) ffiS^^f^Olilli 

®^f*:2 7 0 g (Sfii:) Sr, 2mM©DTT$r^tr, 
0. IMh y ;^-J^®?iS«?S (pH8. 5) 8 0 OmUC^ 
®L, Dino-Mill(c:J:i9l*#:Sr5K#bfc„ 
9, 5 0 0 r pm-C'2 0:5>ftmC.>^8l t, #t>ix/c±ft 

tfCo 

3) im 

il^lT. S!t5^<!:l0§-r) ^M^. '^'L>^m (4^, 12. 
000 rpm) LX^^tj:^yy<-^^'^^LtZo 
JC, iff ICiii^^ 7 5 %l&|PfC/jt5. i t> izmJJW LXttm 

7.y-v-f\X%hMz.^m-^. 2mMroDTTSr^^-r 
•SSOmM h y ;^-lgi?^«fS (pH8. 5) (£AT. 

i!g«jK A t Bs-r) \mm u, ^1:066^ 4 0 % =sr#tfig 

«fSA^j^J!)DLfCo IIlffigf^ffi(cyf-;Uh3/N'->'V (bu 
tyl-TOYOP EAR L) «tJ!g 2 0 Oml^^)D;iT, 
^fttciSi^JfSrtTofc, ^mt. ^«^SAS:ffl^^/c/^ 

2 5 %mfk^ts^'mkKXW^\\L L/C 7 31 h 3 
->'l' (phenyl-TOYOPEAR L) * 7 AtCjgi^ UyS: 
fSttiii^?Sr®^& $ -fr, Pliii«ji$t?i5fe}*^, 2 5-0 %E 

7.7-v^4 : Bl7K^P-7 !> j^77^- (*7Aft) 

iHiiiK Litmmm^^irz^'^ji' h 3 7 is ( 4 0 %fiia 

^?&#tj'il«?SAT*¥te'(l:) {cfflv^^Co ie^f^^(a«$ 
■fr, l^a«fST'i5t^Ufc:, SttM:»»i4 0~0%6iL^(^ 

JJclC, DEA E- h s/N'-yV (DEAE-TOYOPE 
ARL) ^^A^'ci-e h^'y7^-^tT-o/c: (ig«fg[A 
T'¥«^l:) . !5fejf^ii:J^{wFAODgtt;iHg«)bnyt:yt 

;^x y7'6 : y/WJIiS 

Jc-fe 7 7 ^ y -'V' - 3 0 0 (c J; 5 y iSr 43 ^ o 



(12) 
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22 



10 



tz (0. IM NaC], 2mM DTTS-^trO. 1 M h !! 

^-^mmmm (phs. 5) x-wt) « mcx 

[0 0 3 6] n^m^<r>vyw^^^ h-'V-Sriaejc^ 
-To EI6li, :^mmi>^y y ^'y^^T'hi} :i t^TikLX 
l/^-So $ybSDS-PAGE ( Kr v'/l'fiiti?^ h y A 

2 0 Opg^ffli^yty^v-JiiitcJ: •j^ffjtLfcffiSSgf^©^ 

p'?i©^>^i:<75gt^^tTo/c, SDS-PAGEfi, x- 
t';^(D;^ffi(:itJfv\ i 0%y-'WS:ffii/^-C, 4 0raA-e3 

— G-2 5 OT*J::/£o;fe„ i: LT^I^;^* 

1) -fuT-T—^im. 

1 2. Smg/nil ynxT— tfXIV (->^-7tt) it?^ 

2) 

F A O DSij:?Stt£AT© J: 5 LxmU tySi. 

4 SmM 4-T^ yrvf^t^y ^-^fiS 
aOniM N-:t^/W-N- (2- t Kta^v'- 

3 -;^y^/1^7'o tVV') -m- hyl^-Y v^V^f^ 
6 On-r^i/ h/ml /<-;r^v-^^— tfjt^ 

o.iM v^) :^-mm.mwL (pus.Q) 

ea-znyh/ml FAOD-L^fK 
^^7KT-^*S: Imli: L-Tto 6^=->h/ral FAOD 
-L^?SI4. ^lig0iJl<D;^j*Ti#/cFAOD-LSr6^ 

H8.0) f*3KL-Cflffi!Lfco FAODK*£;JSSr3 0 

-fef^SitffiSr 1 0 0 l*0;i> 3 0 5 5 5 nmfctJ 

1) ■fuT-T-'^vm. 

1 2.5mg/ml fe'XIV (->i/^tt) 

w(D@f^S:3 7'C■T?3 0^r^^-(':/=t3.-<-|>L, tir -U'^k. \ 

2) ffittail^t 

F A o DSf£;?siiJ^iTo i 9 {c LT^is! uyt. 

4 SmM 4-T5 /T^^fU >^fS 
6 OmM N-3:^yP-N- (2-t Kn#->- 
3 - i\'its -f D Jfyl/) -ID- h yWlSL 
6 0J-=yh/iiil :^->^^-i?^ji$ 
O.IM by >^-:^i^||^fif0! (pHS. 0) 
e^znyh/ml FAOD-L^?K 



30 



*^(D1^y3.=.-;/ h5^^ft{4^^]5 1, 0 0 0 (5 1 kD 
a) T-fcofCo y>'l-5)ii»4 0. IM NaCl^^ 

0. IM hy;^-:fiif*ia5fK (pHS. 5) ^ffll^-Cfro 
ySi^m. H 5 JClS^ti pfC. i|i>)106,000 (106 
kDa) Tfeo/io $e>J-. *IIJS^!lTf»SaLfcFAO 

[0 0 3 7lSfiSM2. *l<tt hjiifST/WT'^ yjSSO 

s y ^ o~ 1 0 %<D$sH-cjgS(^ 



eOiui 

6 0 1 



3 0 // 1 

3 0 /i 1 
3 0 /i 1 
3 0 0 1 
5 0^1 

[0 0 3 8] Sli(ggii3 

0. %%mC'f h y ^?A7K^jK3ml»C, SS-ftt hjfa^T 

(v^^'-^tt) 1 5 Omg. fc hlfilffT/W^? 
(->i/-7|±) 1 5 OmgSr^rn-en^^L/Co mb^^ 

m^X^^LtztZi^ i<Dmitm\i. 24.6%~6 



6 0 1/1 
6 0^1 

39 0"C-e5^ft^ADfliiLTS:fJ?^f|Jh$-y:^Co 



3 Oa< 1 



30 It \ 

30 u \ 

3 0 0 /i 1 

5 0 ;z 1 
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* 5 5 5nm(7)®)feif (iiS§{L*^WSJC*f;rO 

[00 3 91 ^I&&i4 mt^=e ^ p f ^iiit (^ii"J^ 

T-^^^-a:, 0~3 0%<D|EiaT*fi|g<DS/j;5)6l^b--^ 
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is^TkT'^ftSr Imlt LfCo 6 3.n.yh/nil FAOD 

- Lmma. mm&l i <o;^ffi-e#fc FAOO-L^re^ 

= y K/mHw/jiS J: 9 ^ 0. 1 M h ^ ^ -ItKHWjiS (p 
H8.0) -C^^LXmULIto FAODStSj^SrS 0 

'CT'253^rBK>^^'<- b tfc^, ±f2<D^7°Px7- 
-tf^aagfgS: 10 0/1 im^. 3 05^^<^ 5 5 5nmtC4b- 

1) 7°ptT— 

JSI'Ik'N^^^p t'^^iS 2 5/^1 

5 0 0 y h/ml r ^ y '<:^^^^— If^^ 5 /1 1 

0. iM h]):^-mstm.wm (pH8.o) 20 u\ 

1 0%Ki;^op|^®?;S:5 0/t l*P^T}ti*^L, 0 // IJPx.'f'tt^jKlc Lfc, 

OtJ-CS 0:J>r«g#gL^^ 1 2 0 0 Orpm-ei Q^f^ 58 

2) SttiBJ^ 

F A O DS:j£;?^5tteAT©<J; 5» LTPIS Lfco 

3mM N- (;{;;W#dfv'/^-'I^T5 /^-'I'^^/W) -4.4- 

6 O^-ix h/ml fe*^^ 

o.iM v^)7.-)mmmwL kpw^.Q) 

43.=:>yh/inl FAOD-L^?^ 
l^@7Kt?:^ftSrlnili: t/c„ 4 J-=s/ h/ml FAOD 
- L^f^li. %m^\ 1 ©*-&Ti#fc: FAOD-LiSr4^ 
= y h/mltC/i^ i 9. 0. IM h y ;^-Jt^i|iajjS (p 
H8.0) T?^&f?LTl@Mbfco FAODSfS^SJSrS 0 

ifitaS^f^^rS 0;ilAD^, 3 0^^(D7 2 7nni{c:*5»t 

SK^tS^ilJ^b^Co r(7):^ffi-e#bn5:^jb-^^i5^p 

tt7 2 7ninOK)tS (iiSft-fbTK^WftJcm) . 

*l^t:^^^/pt'V(^^@^t^^^■ro ElJi, «|jk-^^i^pf 
[0040] 



NaOH4:i|ii*j5 
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40 



3 O/il 
3 0 1 
3 0 0^1 
1 0 /il 

[iaB©m*/iiftBj] 

[mi] J$«Jg«6T-(OFAODCD^0a:tig«^FB^« 
[0 2] FAOD<D^^«cft?©flH4i:MiipH(Dil^ 
[0 3] FAOD(D^ji(t^T-<DetttMjSmar©M^ 

^wrt¥yy„ 

[04] SDS-PAGE (K•r•W^B^i^:^^!; 

• y 7^' y /v-T ^ Ky-'wmm^ib) tcisjts f aod 

[05] ;^-/<-xy^';^2 0 OpgSrfflV^fcy/i'^iii 
{C i 5 F A O D - L (D^i^MJ^CO^mSr^-f ^7 7„ 
[06] F AOD-L©KlR^'<:^ h/K 
[0 7] M^kt hifaff7yV'7'?>«Siti:FAODf^ 

7o 

[08] t hlfilfS7/i'7'^:^<^J6l'fk^«!:FAODf^ffl 
J: 9 4fi)c$n^i@gfjb7Kmfii: ©i8^«r/T^-r ^^7 7„ 
[09] S^b'^^^'Dirx^SSirFAODf^ffltcJ: 
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(51) Int. CI.' mm^- irf^sas^ fi mm^^mji 

C 1 2 R 1:77) 



i^m^ 8-1 5 4 6 7 2 



(IStTBl ¥^1 4^7^ 1 6 0 (2 00 2. 7. 1 6) 



l<iirj|#-tl #rj?¥8 - 1 5 4 6 7 2 

[<iiPj| q]5p^ 8^6^180 (1996. 6. 18) 

[¥m^m ^jimm^m 8-1547 
immm^] #^¥7-24942 1 

C12N 9/06 
C12Q 1/26 
COIN 31/00 

33/50 
//(C12N 9/06 
C12R 1:77 ) 
[F II 
C12N 9/06 B 
C12Q 1/26 
COIN 31/00 V 

33/50 Z 



ttttilBl ¥^1 4^4^ 2 5 0 (2002. 4. 2 

5) 

[>AJR (Fusarium) (Offi^ig^-f^w 

^mmL ; 

2) ^^pHtt4. 0~13. 0, MiSpHflS. 5T? 

3) ^^?fiS»±2 0~5 Ot:. Sii?fiS(i3 0~3 St; 
T'fot) ; y^i-^igftT-il^byt^-g-. 1 0 
6, 0 00 (1 0 6kDa) -CfeS. 

jKyl'A • f. sp. y — (IFO NO. 5880) (Fusariumoxysporum 
f.sp. lini), • ;t-^v'.;^7j<yWix • f.sp./<^ 

^ (IFO NO. 4468) (Fusarium oxysporum f. sp. batata 
s). y A • ^^->;^/K;Wi^ • f.sp. =^^;7i:K(IF0 
NO. 4471) (Fusarium oxysporum f. sp. niveum), 71^" ]) 

-ffl 1 



A • :t =¥->;:^ jK-'I'A • f. sp. ^' ^' ^ y = ^7 a (IFO NO. 638 
4) (Fusarium oxysporum f. sp. cucumerinum) ^ 7i^y 1? 
Ms ' . f. sp. > n vy^3:(IF0 NO. 7706) 

(Fusarium oxysporum f. sp. melongenae) , 7if y I? A • 
j^-^-VJ^^yUA • f. sp. T fdFO NO. 9964) (Fusarium ox 
ysporum f. sp. apii), 7i^y • ^^v';^7|N;Vi^ • f. 
sp. t*— (IFO NO. 9971) (Fusarium oxysporum f. sp. pini) 
RX^y-*)-]) '>J>. • i>r^'y7.if^)Vh. • f. sp. 77:^y ^^^(IF 
0 NO. 31180) (Fusarium oxysporum f. sp. fragariae);5»b 

-wwN o - z - y i^y-^mmmv. 7iJ- y A • :t^'> 

T^if^iVM • f. sp. y =(1F0 NO. 5880) (Fusarium oxysporu 
m f.sp. lini)^ y^^)^h.' -^^'yT^i^iVK • f.sp.y< 
9 (IFO NO. 4468) (Fusarium oxysporum f . sp. batata 
s), 7f-y ^'A • iri^-yTsif^iVK • f.sp. [J' A (IFO 
NO. 4471) (Fusarium oxysporum f . sp. niveum) ^ y^^) ^ 
A • 3^:^r->;^/^^;^A • f. sp. i!' > y - ^7 a (IFO no. 638 
4) (Fusarium oxysporum f. sp. cucumerinum), !> iJ' 
A • ir^'y7<i!?.i^^K • f. sp. > o >y:J-3i(iF0 NO. 7706) 
(Fusarium oxysporum f. sp. melongenae) ^ 7■t^y 'i'A • 
vp^tK-'WA • f. sp. 7 f(IF0 NO. 9964) (Fusarium ox 
ysporum f. sp. apii)^ 7f- y ^> A • ;^-^i/;^jKyl/A • f. 
sp. t*=(IF0 NO. 9971) (Fusarium oxysporum f.sp. pini) 
RXy-y^'') ^M • it^'yT-if^A'M ' f.sp. yyU^)y-i\^ 
0 NO. 31180) (Fusarium oxysporum f. sp. fragariae) 

fi.hm^hm'SK^K^y^')^j^^<r)m^^^^\^s m 
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